Introduction {#sec1-1}
============

Antibiotics are used to save the lives of millions of people and are significant in the control of the spread of infectious diseases. However, the emergence of bacterial strains resistant to the available antibiotics is a major setback to achieving the required goal.\[[@ref1][@ref2]\] Studies have shown an increase in bacterial resistance to antibiotics for various reasons: excessive intake of antibiotics without medical advice, taking antibiotics for viral diseases, and the use of inappropriate treatment dosage.\[[@ref3]\] Sometimes sick persons go to pharmacies directly without consulting their doctors. Pharmacists with little experience dispense inappropriate medications and often think that prescribing antibiotics might help the patient to heal faster or simply dispense the antibiotic for profit.\[[@ref4]\]

Antibiotic misuse and the lack of its effectiveness have caused the emergence of strains of microbes\' resistant to them, which is a problem for doctors and researchers.\[[@ref5]\] Most infectious diseases are caused by two types of germs: bacteria or viruses. Antibiotics are for bacterial infections only and not for viral infections. Therefore, antibiotics do not help in treating viral infections and will not protect people from them\[[@ref6]\] Some reasons for the increase in bacterial resistance to antibiotics are the prescription of antibiotics for viral infections, taking antibiotics without a prescription, pressure on the doctor for an antibiotic, nonadherence to the dosage, and course of the medication.\[[@ref4]\]

Studies conducted in 19 European countries including Greece, Russia, Lithuania to estimate the prevalence of self-medication with antibiotics for the last 12 months.\[[@ref7][@ref8][@ref9][@ref10][@ref11]\] showed that the prevalence was high in Southern and Eastern countries of Europe and low in the others. The most common reasons for self-medication with antibiotics were upper respiratory infections. The patients procured the medication from pharmacies or used previous prescriptions.\[[@ref7]\] Trimethoprim-sulfamethoxazole was the most common medication found in the home medicine cabinet in Russia (46.3%).\[[@ref10]\] In other studies, penicillin was at the top of medications used in self-management.\[[@ref7][@ref8][@ref9][@ref11]\] Young, educated, and patients who had chronic diseases were those that used antibiotics the most.\[[@ref7]\] Rural folk who self-medicated with antibiotics were 1.79 times more than people in urban areas.\[[@ref10]\]

The prevalence of self-medication was high in such developing countries as Iran, United Arab Emirates (UAE), Jordan, Sudan, Brazil, Tobago, and Trinidad.\[[@ref12][@ref13][@ref14][@ref15][@ref16][@ref17]\] It was the lowest in Tobago and Trinidad (34%), but highest in Sudan and Brazil (73.9%), (74%), respectively. The most common conditions for self-medication were upper respiratory diseases. The most common source was a previous prescription patients had at home followed by private pharmacies. Fifty-eight of the pharmacies in Brazil offered antibiotics to participants and this offer increased to 74% when participants insisted.\[[@ref17]\] Penicillin groups were the most common types of antibiotics used in self-medication in the study. Participants from Tobago and Trinidad had a misconception that antibiotics would cure all infections (54%), that they had no side effects (61%). Self-medication with antibiotics was significantly different with sociodemographic variables. In Sudan and Tobago and Trinidad, a relationship was found between higher education and low socioeconomic state,\[[@ref14][@ref15]\] while in Jordan and UAE, the relationship was higher with high income and high education.\[[@ref12][@ref13]\]

Some studies conducted in Saudi Arabia on self-medication from 1988 to 2009 showed that patients tried self-medication to resolve their symptoms or to save time and money, 58%, 35.4%, respectively.\[[@ref18][@ref19]\] A study conducted in Riyadh showed the estimated rate of antibiotic prescriptions as approximately 44%.\[[@ref20]\] Another study conducted in Asir region showed that 56.2% of the prescriptions issued-contained antibiotics.\[[@ref21]\]

The focus of this study was to find out the extent to which participants living in Saudi Arabia used antibiotics without prescriptions. It was conducted to report on the rate and pattern of use of antibiotics without prescriptions, to assess subjects\' knowledge of antibiotics and their attitudes toward their use without prescription and to identify the factors relating to the use of antibiotics without prescription.

Materials and Methods {#sec1-2}
=====================

A cross-sectional study was conducted in the primary health care (PHC) of King Khalid University Hospital (KKUH) in April and May 2016. The participants were faculty members, hospital staff, eligible patients, and their families, who attended the primary care clinics.

The target population of the present study was adult patients (≥18 years) attending PHC of KKUH, Riyadh, Saudi Arabia There was no exclusion criterion.

The estimate of the sample size was based on the average rate of self-medication of 45% based on the rates reported from UAE, Jordan, Sudan, and Iran, ranging from 39.5% to 53%.\[[@ref12][@ref13][@ref14][@ref16][@ref22]\] with an acceptable degree of precision of 5% at the 95% level of confidence according to the following equation:
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Based on the aforementioned assumption, the estimated minimum sample size was 380 participants. An additional 10% was considered to compensate for nonresponse resulting in a minimum sample size of 415 participants.

The questionnaire used in this study was based on a questionnaire used in a similar previous study.\[[@ref23]\] The questionnaire was translated into Arabic, the native language of participants and validated by consultants in family and community medicine.

The questionnaire\[[@ref23]\] consisted of 20 questions with open response options in three sections. First section addressed the pattern of self-medication including reasons for self-medication with an antibiotic, the health problem for which the antibiotic was sought, how the antibiotic was chosen, the source of antibiotic, duration of use, compliance with treatment, and whether the patient instruction in the pack of antibiotic was read. The second section included participant\'s knowledge of self-medication including the meaning of antibiotic and self-medication, indication for the use of antibiotics, associated health effects of self-medication, and the common side effects of antibiotics. The third section included a number of questions on sociodemographic data and the history of chronic health problems. A pilot study was conducted to test the questionnaire and the feasibility of data collection procedure.

The self-administered questionnaire was distributed to 519 patients selected randomly from those attending PHC of KKUH from April to May 2016. Trained medical students collected and checked the completeness of the data provided by participants and assisted illiterate participants to complete the questionnaire.

The Microsoft Office Excel 2007 was used for data entry and sent to SPSS Statistics (version 20.0) (IBM, Chicago, Illinois, USA) for data analysis. Frequency distribution and cross tabulation were done to check for outliers and data entry errors. Data were described using number, percentages. The univariate and multivariate logistic regression analyses were used to identify the predictors of the use of antibiotics without prescription. The significance of the obtained results was judged at the level of 5%.

Ethical approval was obtained from the Institutional Review Board. Participants were requested to sign an informed consent form which emphasized voluntary participation, the right to withdraw at any stage without any adverse consequences, as well as anonymity and confidentiality of the collected data.

Results {#sec1-3}
=======

Most of the 519 participants were Saudi nationals (93.3%) and city dwellers (93.8%). Females made up 56.6% of the participants and more than one third of them were aged between 18 and \<30 (37.6%) and 30 to \<40 (32.2%). Smaller percentages were aged between 40 and \<50 (17.5%) and 50 years and older (12.7%). In respect of education, only 3.1% had never been to school while 66.2% had a university or postgraduate degree. The remaining proportion had basic (7.9%) or high school (22.7%) education.

The majority of participants (90.2%) were aware of what is meant by an antibiotic. However, a substantial proportion of participants reported that it was used for the treatment of viral (53.4%) and parasitic (6.2%) infections among other illnesses (4.4%). Although 46.8% of the participants reported that it was used for bacterial infections, only 39.5% (*n* = 205) said that it was only for bacterial infections. Almost two-thirds of participants had some knowledge of the possible side effects associated with the use of antibiotics including nausea and vomiting (48.3%), diarrhea (35.5%) and rash (30.0%) \[[Table 1](#T1){ref-type="table"}\].

###### 

Knowledge of antibiotics and attitudes toward self-medication (*n*=519)
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More than three-quarters of the participants (77.5%) acknowledged that the use of antibiotics without prescription was unacceptable and 56.6% did not think they were capable of self-medication \[[Table 1](#T1){ref-type="table"}\].

Of the participants, 93.4% (*n* = 485) said they used antibiotics and 40.8% (*n* = 198) reported using them without prescription. It was found that 39.9% had used antibiotics without prescription only once while 32.8% had used them three or more times (32.8%). The reported pattern of use \[[Table 2](#T2){ref-type="table"}\] shows that antibiotics were used without prescription mostly for respiratory illnesses (73.2%). The most common reason for doing this was what they knew or their previous experience (67.2%) and the difficulty of obtaining a prescription (29.3%). The choice of the antibiotic was governed by the participants\' previous experience (60.1%) or the suggestion of a pharmacist (39.9%). Antibiotics used without prescription were mostly obtained from pharmacies (82.8%) and less frequently kept at home (24.2%).

###### 

Pattern of use of antibiotics without prescription (*n*=198)
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Before using the antibiotic, 83.3% (*n* = 165) of the participants claimed they read the patient information leaflet either always (64.8%; n = 107) or sometimes (35.2%; n = 58) and some of them, 67.2% (*n* = 111) said they had only a partial understanding of the drug information provided while 27.9% (*n* = 28) claimed that they understood the information fully. However, for 55.6% of the participants, the dosage of the antibiotics was determined by the pharmacist and for 29.8%), it was based on the user\'s experience with the disease or the type of the antibiotic. Less frequently, a physician was consulted (27.8%). Only 35.7% of the participants reported that they completed the full course of treatment before they discontinued its use while in 57.8% of the instances, they discontinued use when health improved \[[Table 2](#T2){ref-type="table"}\].

During the course of treatment, almost one-third of the participants modified the suggested dose (32.8%) or changed the antibiotic (31.8%). The cited reasons for modification of the dosage during the course of treatment, in order of frequency, were perceived improvement of health (40.3%), poor health status despite use (25.4%), avoidance of possible side effects of the drug (23.9%) and shortage of the drug (17.9%). Similarly, the cited reasons for the change of the antibiotic in order of frequency were poor health or lack of improvement in spite of use (62.5%), the need to reduce the side effects experienced (20.3%), shortage of the previously used antibiotic (17.2%), and the lower price of the new antibiotic.

Men were twice as likely to use antibiotics without prescription than women (odds ratio \[OR\] = 2.083; 95% confidence interval \[CI\] = 1.442, 5.850) higher in those aged 30 to \<40 years (OR = 2.660; 95% CI = 1.375, 5.144) in 40 to \<50 years (OR = 2.867; 95% CI = 1.405, 5.850) in participants aged 50 years and older. A statistical significant risk was also observed in relation to participants\' attitudes toward the use of antibiotics without prescription since it was used 4 times more by those who saw the practice as acceptable (OR = 4.146; 95% CI = 1.020, 16.860) or acceptable to a certain extent (OR = 4.335; 95% CI = 2.717, 6.917). Similarly, the risk of using antibiotics without prescription was significantly higher among participants who reported that they were capable of self-medication (OR = 11.920; 95% CI = 5.020, 28.290) or capable to a certain extent (OR = 8.737; 95% CI = 5.680, 13.440). On the other hand, no excess risk was observed in participants\' nationality, area of residence, educational attainment, knowledge of the use of antibiotics for bacterial infections, and knowledge of the side effects \[[Table 3](#T3){ref-type="table"}\].

###### 

The use of antibiotics without prescription in relation to participants' characteristics, knowledge, and attitudes among ever users of antibiotics
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The full-model logistic regression analysis \[[Table 4](#T4){ref-type="table"}\] showed that the adjusted risk for the use of antibiotics without prescriptions was significantly higher in men than in women (OR~A~= 1.932, 95% CI = 1.248, 2.989); those aged 30 to \<40 than those aged 50 years and older (OR~A~= 2.747, 95% CI = 1.272, 5.931); those who perceived the practice acceptable to a certain extent (OR~A~= 1.914, 95% CI = 1.099, 3.335); as well as those who said they were capable (OR~A~= 8.877, 95%CI = 3.382, 23.301) or capable to a certain extent (OR~A~= 7.536, 95% CI = 4.697, 12.089) of self-medication. These four variables correctly classify 64.6% users of 81.4% of nonusers of antibiotics without prescriptions (overall model sensitivity = 74.6%).

###### 

Full-model logistic regression analysis of the use of antibiotics without prescription among ever users of antibiotics
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Discussion {#sec1-4}
==========

Our study showed that the prevalence rate of self-medication with antibiotics was 40.8%, which is similar to the results of the two studies conducted in Jordan where the prevalence was 39.5% and 40.7%, respectively.\[[@ref13][@ref22]\] This is attributed to the fact that more than two-thirds of the participants were highly educated and had easy access to a university hospital. Our study, however, showed a low prevalence rate compared with other studies conducted in UAE and Sudan, at 56.3% and 73.9%, respectively.\[[@ref12][@ref14]\] Lower prevalence of self-medication with antibiotics was reported from Lithuania at 22% and from Turkey at 19.1%.\[[@ref11][@ref24]\]

In Sudan, women tended to use antibiotics without prescription more than men 53.0%\[[@ref14]\] whereas in our study, it was men (54.1%) more than women (54. 9%). There was no association between gender and self-administration of antibiotics in the UAE.\[[@ref12]\]

Age significantly affected the misuse of antibiotics. Participants aged 50 years and above-used antibiotics without prescription. The results UAE and Sudan are in support of this conclusion.\[[@ref12][@ref14]\]

The study showed a significant association between educational level and the use of antibiotics without prescription, the respondents with Bachelor\'s, Master\'s and PhD had more knowledge of what is meant by antibiotic, side effects and what they were used for. There was no statistical significance with the level of education as regards people who self-medicated, compared with other studies such as in the UAE and Sudan which showed significant difference\[[@ref12][@ref14]\]

The way to obtain antibiotics was significantly affected by nationality. Non-Saudis knew what antibiotic was and what they were used for more than Saudis. This is supported by the UAE study.\[[@ref12]\]

The most common reason given for using antibiotics was upper respiratory tract infections followed by gastrointestinal diseases. This is supported by other studies conducted in Russia, Greece, and Tehran.\[[@ref16]\] In addition, the same illnesses were the major cause of self-medication of antibiotics in the UAE, Sudan, and Jordan.\[[@ref12][@ref14][@ref22]\]

The main sources of antibiotics as indicated by respondents in several studies also supported by our study were commercial pharmacies, antibiotics at home (mainly left-overs from previous illness), and on the advice of relative and friends.\[[@ref12][@ref13][@ref22]\]

The majority were told of the dose by pharmacists, knew from previous experiences and were advised by relatives and friends. Nearly, a quarter of the study population, which was less than that of other studies as in Sudan and Jordan.\[[@ref14][@ref22]\] agreed that the best time to stop the use of antibiotics, was when the course was completed.

As long as there are no restrictions or regulations on the prescription of antibiotics, especially in developing countries, self-medication with antibiotics will continue, and thus impact on the development of antibiotic resistance.

The limitation of our study was that owing to restricted resources it was carried out in one center only. The PHC in KKUH is one of the major clinics in KKUH. The PHC services are the first level in the health-care system in KKUH and the Kingdom of Saudi Arabia. Most of the patients attending the hospitals have access to primary care besides the possibility of follow- up in other specialties or referral to specialty clinics. In addition, the characteristics of the participants who attend PHC in KKUH are similar to those who attend PHC affiliated to Ministry of Health. Consequently, the prevalence in a study conducted in specialty services or other centers might not be significantly different as factors such as education and social issues have a lot more impact on prescription.

Conclusion and Recommendations {#sec1-5}
==============================

The prevalence of using antibiotics without a prescription is relatively high. We believe that running education sessions for the public on the proper use and misuse of antibiotics with the help of the media might bring about a change in attitude.

The Ministry of Health and the General Directorate of Health Affairs could also play major roles in regulating the sale of antibiotics by pharmacies to reduce this phenomenon.
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